[Identification and characterization of hexokinase isozyme predominantly expressed in malignant tumor cells].
Tumor cells show a higher glycolytic rate than normal cells. Of glycolytic enzymes, the activity of hexokinase, known as a rate limiting enzyme in glycolysis, is amazingly high in malignant tumor cells. In mammals, four isozymes of hexokinase are expressed but the question which isozyme is responsible for the high hexokinase activity observed in tumor cells was not yet clearly answered. By Northern blot analysis, we found that the type II isozyme, which is only slightly expressed in normal heart, muscle and adipose tissue, was remarkably expressed in malignant tumor cells. We next tried to understand how the expression of type II hexokinase gene is regulated in tumor cells. For this purpose, we first isolated the type II hexokinase gene and characterized its structural features. We further investigated the regulatory mechanisms of the expression of type II hexokinase in tumor cells. Results indicate the potential involvement of a serum responsive factor in the regulation of the expression of type II hexokinase in tumor cells. In addition to the remarkable expression, binding of the type II hexokinase to mitochondria is another characteristic of tumor cells, however, the physiological meaning of hexokinase binding to mitochondria was not yet fully understood. Our results clearly showed that the mitochondria-bound hexokinase utilize mitochondrially generated ATP more preferentially under normal conditions. However, when the rate of extramitochondrial ATP generating system (glycolysis) exceed that of mitochondrial ATP generating system (oxidative phosphorylation), the mitochondria-bound hexokinase utilize extramitochondrial ATP. This result indicates that the hexokinase binding enables a cross talk between oxidative phosphorylation and glycolysis.